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Description 

This invention pertains to pimrmaceutical formuiations suitable for the parenteral administration of drugs. 
More particutarly, it pertains to solutions containing 1-isobutyl-tH-imidazo[4>5-c]quinolin-4-m{ne or 1-(2>hy- 
droxy-2-methytpropyl>>1-H-imidazo[4»5>clquinolin-4-amine which are suitable for parenteral administration. 

The compound 1-isobutyt-(H-lmidazo(4,5-c]quinolin-4-am{ne and pharmaceuttcally acceptable add addi- 
tion salts such as the hydrochloride salt are disclosed in U.S. Patent No. 4,689,336 and described therein as 
an antiviral agent and as an interferon Inducer. A variety of formulations for topical administration are described 
but a formulation suitable for parenterd administration of this compound is not disclosed. U.S Patent No. 
4,669.338 also similarly discloses the compound 1-(2-hydrQxy-2-methylpropyl)-IH-imidazo[4,5-c]quinolln-4- 
amine. 

U.S. Patent Nos. 4,640,930. 4,652,561 and 4,608,560 describe parenteral solutions containing (•^^)-cts- 
3-(acetyloxy)-2,3-dihydn>-5-[2-(dimethylamino)ethyl)-2-(4-methoxyphenyl)naphtho(1 ,8-bc]- 1 ,5-t hiazocin>4( 
5H)-one hydrochloride, (+/-)-cis-3-<acetyiQxy)-2,3-dlhydro-2-(4-methoxyphenyO-5-{2-(dimethylamino)et- 
hy}]naptho[1,2-b]-1-4-thiazepln-4<5H>one hydrochloride, and ci8-rao-2.a-dihydro-3-hydroxy-5-|2-(dimethyla- 
mino)ethy}]2-<4HT)ethoxyphenyl)-naphtho[2,1-2b][1,4-thiazepin-4(5H)-one hydrochloride, respectively in ben- 
zyl alcohol, sorbitol, hydrochloric acid, sodium hydroxide and water. 

European Patent Application No 376 534 which Is available pursant to Article 54(3) EPC for the purpose 
of absolute verbal anticipation only discloses pharmaceutical formulations and adheshm coated sheet mate- 
rial for the topical and/br transdermal delivery of 1-isobutyl-1 H-imidazo [4,5-c]qulnolln-4-amtne. However the 
disclosed pharmaceutical compositions differ in both chemical composition and relevant physical properties 
so as to be unsuitable for administration by injection. 

The present invention provides an aqueous solution suitable for the parenteral administration comprising 

1- isobutyl-1H-imidazoi4.5-cIquinolin-4-amine or 1-(2-hydroxy-2-methylpropyl)-IH-flmidazopi,5-clquinolin-4- 
amine dissoh^ed in an aqueous add, the add being selected from hydrochloric add, lactic acid, acetic add, ~ 
aspartic add and a mixture of two or more of the foregoing, and further comprising a tonicity adjuster selected v 
from glycerin, sorbitol and dextrose in an amount such that the osmolality of sak) solution is between 235 and 
335 mOsm/kg. the solution being further characterized in that it has a pH of between 2 and 6. 

A solution of the invention can be used for the parenteral administration of 1-isobutyl-1H-{midazo[4,5-c]- 
qulndin-4-amine or 1-(2-hydroxy-2>methylpropyl)-1H-imidazo l4.5-c]quindin-4-amine. The sdution may be 
administered by intramuscular injection, intradermal injection, subcutaneous Injection or intravenous injection. 

The present invention provides aqueous sohjtfons suitable for parenteral administration that contain 1*isa- 
butyHH-lmidazo[4,5-c]quinolin-4-amine or 1-(2-hydroxy-2-methylpropyl)-1-H-imidazoH.5K:)quindin-4- amine 
dissolved in an aqueous add such as hydrochloric add. lactic add, acetic add, aspartic add or mbctures there- 
of. 

The compounds l-i8obutyl-IH-fimidazo[4,5-c)quinolin-4-amine and 1-<2-hydn»cy-2-methylpropyl)-IH-imtda- 
zo[4,5-c}-qu{nolln-4-amine are Icnown anth^iral agents that are also knamt to induce interferon biosynthesis. 
They can be prepared using the method disdosed in U.S. Patent Uo. 4,689,338, The compounds can be used 
to treat vM infections such as Type 1 or Type II Herpes s^plex infectfons and genital warts. Furthermore, the 
fact that the compounds are interferon Inducers suggests that they, and therefore sdutions containing them, 
might be useful in the treatment of numerous other diseases, such as rheumatoid arthritis, warts, eczema, 
hepatitis B, psoriasis, multiple sderosis, essential thromt>ocythaemia, and cancer, such as basal cell carcinoma 
and other neoplastic diseases. The amount of 1-i8obutyl-1H-lmidazo{4,5-c]quinolln-4-amine or 1-(2-hydrQxy- 

2- methytpropyi>-1H-imidazoI4,5-c]quinolin-4-amine present in a solution of the invention will be an an>ount ef- 
fective to treat the targeted disease state, to prevent recurrence of such a disease or to promote immunity 
against such a disease. The amount is preferably from 0.01 mHHgrantt to 15 mlligrams, more prefiMably from 
4 mmignm to 12 mHUgrams. per mSlltter of the solution. 

An add selected from hydrocHoric acid, lactic acid, acetic acid, aspartic add or mixtures thersof is incor- 
porated Into a solution of the invention. The currently preferred add is hydrochloric add. The add wil be present 
in amount suffident to Iceep the 1-isobutyi-IH'imidazo[4,5-c^im)lin-4-amine or 1-(2-hydroxy-2-methylpro- 
pyl)-1 H-imidazo(4,5-c}quindin-4-amine in solution. The add wSI generally be present in an amount of between 
0.5 moles and 20 moles of add per mole of 1-isobutyi-IH-imidazo{4,5-c)qulnoiin-4-amine or 1-{2-hydroxy-2- 
methylpropyt)-1-H-imidazo(4,5-c]quindin-4-amine. Preferably the molar ratio of add to l-lsobutyt-IH-imida- 
zo[4,5-c]quinolin-4-amine or 1-(2-hydroxy-2-methytprDpyl)-1H-imldazo(4,5-c]quinolin-4-amine wfll be be- 
tween 1/1 and 4/1. 

The add may be provided through the presence of the respective add-addMon salt of l-isobutyt-IH-imi- 
dazo[4^>quinolln-4-amine or 1-<2-hydrQxy-2-methylpropyl)-1H-imldazo [4,5-<4quinolin-4-an(Une. For exam- 
ple, an aqueous hydrocMorie add solution may be obtained by using 1*isobutyl-1H-imldazo[4>c)quinolfti-4- 
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amine hydrochlcm'de in place of the free base. Additional acid such as hydrochloric acid nuay also be added 
even when an acid-addition salt of 1 -isobutym H>lmidazo[4»5-c]qtJinolin-4-amine or 1-(2-hydroxy-2-methytpro- 
pyl>-1H-iInidazo[4.5-cHu^nolln-4-amine is employed. 

5 In order lo minimize pain on Injection and tissue irritation It is desirable that the pH of the solutions of the 
invention not be below 2. The pH of the solution. wBI generally be between 2 and 6. Optionally, a solution of 
the invention may further comprise a base to provide the desired pH. It Is preferred that the pH be between 
about 2.5 and 4.5. The currently preferred base is sodium hydroxide. Care must be taken in adjusting the pH 
of the solutions so that the 1-isobutyl-iH-imidazot4,5-c]quinolin-4-amine or 1-{2-hydroxy-2-methylpropyl)-IH- 

10 imidazo[4^]quinoiin-4-amine does not precipitate. 

An additional factor affecting pain on injection and tissue irritation at the injection site is the osmoticity of 
the solution. It Is preferred that the solution be isotonic with serum or isoosmotic with 0.9% sodium chloride. 
A quantitative term used to state osmotic properties is the osmoL An osmd is defined as the weight in grams 
of a solute, existing in a solution as molecules (and/or ions, macromolecules, aggregates, etc), that is osmot- 

15 ically equivalent to the granwnolecular-weight of an ideally behaving noneledrolyte. AmBliosmol, abbreviated 
mOsm, is the weight stated in milligrams. Asolution has an osmolal concentration of one when it contains one 
osmol of solute per k9ogram of water. A solution has an osmolality of n when it contains n osmds per kilogram 
of water. Further discussk>n of tonicity, osmoticity and isomotality may be found in Chapter 80 in the Seven- 
teenth Edition of Remington's Pharmaceutk»l Sciences,. A range of values from 275 mOsm/kg to 305 

20 mOosm/kg has been reported for serum osmolality. Accordingly, preferred soiutk>n5 of the invention may fur- 
ther comprise a tonicity adjuster present in an amount such that the osmolality of the solution Is between 235 
mOsm/kg to 335 mOsm/kg and most preferably between 270 mOsm/kg and 310 mOsm/kg. The osmolality of 
a solution is determined using the test method described below. Care must be taken in the choice of tonicity 
adjusters so that the 1-isobutyHH-imidazoC4,5^Jqulnolln-4ramine or 1-(2-hydraxy-2-methylprDpyl)-1H-imWa- 

25 zoC4,5-c]quinolin-4-amine stays in solutkMi. The currently preferred tonictty adjusters are sorbitol and glycerin. 
When sorbitol is used it wiB generally be present In an amount of about 40 mBligrams per mflliiter of sohitkm. ; 

A preferred solutton in accordance with the invention can be prepared by combining the acM with a miyor ^ 
portton of the water to be used in the formulatbn, adding the 1-isobutyl-IH-imMazo[4,5-c]quinolin-4-amine or 
1-(2-hydroxy-2-melhyipropy1)-1H-imkiazoC4,5-clquinolln-4-amine to this sdutfon and stirring until all material 

30 is in solution. The sorbitol may then be added and stirring continued until dissolution is complete. The pH of 
the solution is then measured and a base may be added to adjust the pH if desired. A suff teient quantity (qs) 
of water is then added to bring the sdutton to the desired total volume. The bulk solutton may then be fBtered 
through a 0.2 micrometers filter, heat sealed into USP Type I glass ampules and autodaved. 

Preferred solutions of the invention may be stored at room temperature for a period of at least 30 days 

35 without predpitatton or degradation of the active ingredient Most preferred soluttons exhibit such stabOtty for 
a period of at least one year. 

The folk>wing test methods have been employed in the examples whfeh thereafter foltow. 

Osmolality Determinatkm 

40 

Osmolality was determined using a Molecular Weight Apparatus, Model 233 available firom Wescan In- 
struments. A series of 5 standard solutions of sodium chlorkle in water having known osmolality values were 
prepared. Microvolt readings for each standard were taken on the Molecular Weight Apparatus. Using linear 
regresskm analysis, the readings together with the known osmolality values were used to determine the values 

45 ofm and bin the equation below. 

Instrument reading = m(osmolality in mOsm/kg) * b 
The values of m and b in oonjunctfon wlh the instrument readings for the sdutfons of the inventwn allow the 
osmolality values of the solutions to be cateulated. The readings for the standards and the soluttons of the 
invontkm were preferably taken on the same day to insure accuracy. At least three readings were taken for 

so each standard and solution and the average was used in the above calculattons. 

The above method is to be used for purposes of construing the dalms, with the number of readings being taken 
being fhre. 

Determination of Msobutyl-IH-imktazo(4>5-c]quinolin-4-amine Content 

55 

The solutions used in the stablity studies were analyzed for 1-isobutyl-IH-imktazo[4,5-c]quinolin-4-amine 
content by conventional high pressure liquid chromatography as follows: 

A 15 centimeter tyy 4 mBllmeter column containing Zoit>aM^ Cs (an octylsOane avaHable from E. I. DuPont 
de Nemours & Company), 5 rnkvometsrs particle size, was used. The mobSe phase was 35 percent acetoni- 
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trif e/65 percent water (votume/volume) containing 0.2 percent tetramethyfammonium hydroxide and 0.2 percent 
1-dodecane3u!fonate sodium, with the pH of the mobile phase adjusted to 2.0 with phosphoric acid. The flow 
rate was 2.5 ml per minute. Ultraviolet detection at 254 nanometers was used. 
5 The following examples are provided to illustrate the imrention, but are not intended to be limiting thereof. 

Example 1 

A mixture of 0.20 g 1-'eobutyl>IH*imidazo[4.5-c]quinoIin-4-amine, 0.20 g of 85% lactic add, 0.344 g of gty- 
10 cerin and 1 9.256 g of water was placed in a glass vial a nd shaken until an material was dissohred. The resulting 
solution of the invention had a pH of 3.59 and the osmolality was 279 mOsm/Kg. No drug precipitated on stor- 
age at room temperature for 30 days. 

Example 2 

1$ 

A mixture of 0.20 g of 1-i80butyl-tH-imidazo[4.5-c]quinolln-4-amlne, 0.20 g of B5% lactic add, 1.10 g of 
sorbitol 50% (prepared by combining 29 ml of water and 71 ml of sorbitol 70%) and 1 8.50 g of water was placed 
in a glass vial and shaken until an material was dissolved. The resulting sdutton of the inventk>n had a pH of 
3.58 and the osmolality was 271 mOsm/Kg. No drug predpltated on storage at room temperature for 30 daya 

20 

Examples 

A mixture of 0.050 g of 1-isobutyt-IH-imidazo[4,5-c]quinoiin-4-amine, 22 ml of O.IN Ha and 15 ml of water 
was placed in a beaker and stirred unti ail niaterial was in sotutk>n. To this solution was added 2.0 g of sorbitol 
25 and stirring was continued unt3 the sorbitol was dlssoh^. The sduUon was transferred to a 50 ml volumetric ' 
flask. The pH of the solution was adjusted with 2N sodium hydraxWe then the flask was f Died to the mark with - 
water. The compositon of the final formulatton of the invention is shown in Table 1. 

Examples 4-6 

Using the general method of Example 3, the formulatkms of the inventkm shown in Table 1 were prepared. 



T.bl. 1 

Ex, 3 Ex, 4 gx> 5 Ex> 6 

1-Isobutyl-lB-imidazo- 
40 [4,5-c]quinolin-4- 

aslM (S9/^l) 1.0 2.5 5.0 10.0 



45 



50 



55 



Sorbitol (mq/ml) 40 40 40 40 

O.IN Bd {al/Bl) 0.44 0.44 0.44 0.44 

2N NaOB qs to pB 3.5 3.2 3.2 3.2 
Hater qs to 1 ml 

Osaolality {mOsm/Kg) 303 307 294 284 
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Example 7 

To a 500 ml volumetric ftask was added 5,00 g of 1-i5obutyf-IH-lmidazo[4»5-c]quinolin-4-amine, 200 ml of 
5 OJN hydrochloric acid and 230 ml of sterile water The flask was sonicated for 50 minutes then an additional 
20 ml of O.IN hydrochloric acid was added and sonicating was continued for 20 minutes. The flask was heated 
on a steam bath to ^TO then sonicated for 30 minutes. A small amount of bisolul)le material remained which 
was removed during the filtration step below. The flask was allowed to cod to 25**C before 20.0 g of sorbitol 
was added. The sorbitol was mixed by inverting the flask by hand until the sorbitol had dissolved. The pH was 
10 adjusted by adding 1 .35 mi of 2N sodium hydroxide. A quantity of sterile water sufficient to bring t he final volume 
to 500 m! was added. The formulation was filtered through a 0.2 micrometers filter then heat sealed in 2 ml 
Type I dear glass ampules. The ampules were autodaved at 121 X for 30 minutes. The ampules were divided 
into groups and stored under a variety of conditions. At selected time points ampules were evaluated for color 
and darity of solution, pH and 1-lsobuty)-IH-imidazo[4,5-c]quinollrv4-am{ne content The results relating to this 
f5 formul&Uon of this invention are summarized in Table 2. 



Table 2 

20 

Storage l-Xsobutyl-lH-inidazof 4, 

Condition Tlae pH <minolin-4^a»ine content (aq/al) 

25 



initial 






3,1 


9.94 


50'C 


4 


weeks 


3.6 


9.93 


50'C 


8 


weeks 


3.4 


10.5 


50' 


12 


weeks 


3.5 


9.94 


40'C 


4 


weeks 


3.6 


9.88 


40*C 


8 


weeks 


3.5 


10.3 


40" C 


12 


weeks 


3*4 


9.92 


40*C 


6 


aonths 


3.2 


10.8 


30* C 


4 


weeks 


3.5 


9.92 


30* C 


12 


weeks 


3.4 


9.95 


30* C 


6 


months 


3.3 


10.6 


30*C 


9 


months 


3.2 


10.5 


30'C 


12 


months 


3.4 


10.1 


20* C* 


2 


weeks 


3.3 


9.81 


20* C* 


4 


weeks 


3.5 


9.86 


20*C* 


8 


weeks 


3.4 


10.2 


20*C* 


12 


weeks 


3.4 


9.95 


Freeze-thav 








3 cycles 






3.4 


9.96 



* with 30,3 ■ (100 foot) candle light 

55 

Throughout the study, all ampules contained dear» colorless solutions. 
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Exampfe 8 

To a glass carboy was added 0.15 9 of 1-isobutyMH-imidazo(4,5-c]quinolin-4-amine, 220 ml of IN hydro- 
5 chloric add and 4200 ml of sterile water. The cart)py was mixed untB all material was dissolved, then 200 9 of 
sorbitol was added and swirled untB dissolved. The pH was adjusted by adding 112.1 ml of 2N sodium hydrox- 
ide. A sufficient quantity of sterile water was added to bring the total volume of formulation to 5000 ml. The 
formulation was mixed with a magnetic stir bar then filtered through two 0.22 micrometers f Bters. The filtrate 
was heat seated Into Type MO mi dear glass ampules. The ampules were autodaved at 121''C for 30 minutes. 
10 The composition of the final formulation of the invention is shown in Table 3. Stability data is shown in Table 
4. 

Examples 9-11 

15 Using the general method of Example 8, fbrmulations having the compositions shown in Table 3 were pre- 
pared. The stability data is shown in Table 4. 

Table 3 

20 

Ex. 8 Bx, 9 Ex> 10 Ex. 11 

l-l8obutyl-lH-iBidazo- 
25 (4r5-c)qttinolin*-4- 

amine Img/ml) 0.03 0.15 0.9 3.0 



30 



Sorbitol NF (mg/Bl) 40 40 40 40 

IN HCl (Bl/al) 0.044 0.044 0.044 0.044 

35 2N NaOH qs to pH 3.1 3.4 3.3 3.5 
Sterile water qs to 1 al 



50 



55 
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Example 12 



A 6 liter flask was charged with 220.0 mi of 1.0N hydrochloric add and approxbnately 4200 ml of sterile 
water; then 25.0 gram of 1-isobutyl-iH-lmidazo[4»5-c]quinonn-4-amine was added and the resulting mixture 
stirred with a magnetic stir bar untB ail material was dissolved. To this solution was added 200.0 gram of sorbitol 
and stirring was continued unt8 the sorbitol was dissoh^. The pH of the solution was adjusted to pH 3.32 by 
adding 62.3 mi of 2N sodium hydroxide. Sterile water was added in a quantity sufficient to bring the total voiunr>e 
to 5.0 liters. The solution was filtered through a 0.22 micron^ters filter then sealed in 2 mi Type I glass ampules. 
The ampules were autodaved at 1 21''C for 30 minutes. The composition of thef bial formulation of the invention 
is shown in Table 5. Stability data is shown in Table 6. . 



Using the general method of Example 12, the fbrrmilation of the invention shown in Table 5 was prepared. 
The stabBity data is shown in Table 6. 



Example 13 



Table S 



Example 12 



gxanple 13 



1-Isobutyl-lH-iaidazo- 
[ 4 , 5-c lquinolin-4- 
amine (mg/ml) 



5.00 



10.00 



Sorbitol NF (mg/ml) 



40 



40 



l.ON BCl (ml/ml) 



0.044 



0.044 



2N NaOH qs to pR 



3.32 



3.15 



Sterile water qs to 1 ml 



EP0394026 B1 



Table 6 

5 



Storage 




Example 12 


Example 


13 


Condition 


Time 


PH 


Content 


pH Ccnten 


Initial 




3.4 


4.98 


3.2 


9.85 


50* C 


4 weeks 


3.1 


4.98 


3.1 


9.77 


50' C 


12 weeks 


3.3 


4.99 


3.2 


9.91 


30* C 


12 weeks 


3.2 


5.02 


3.1 


9.85 


20* C* 


4 weeks 


3.2 


4.96 


3.1 


9.79 


20* C* 


12 weeks 


3.2 


4.99 


3.1 


9.94 


20* C** 


4 weeks 


3.2 


4.96 


3.1 


9.83 



Content • amount of l-isobtttyl*lfl-imidazo(4,5-cIqiiinolin-4- 
amine (mg/ml) 

25 

* with 30,5 B (100 foot) candle light 
** with. 305 m (1000 foot) candle light 

Example 14 

A mixture di 0J23 g of 1-isobutyi-IH-imtdazo [4,5-c]quino)in-4>am}ne hydrochloride, 0.40 g of glycerin and 
19.34 g of sterile water was placed in a glass vial and shaken until all material was dissolved. The resulting 
35 solution of the invention had a pH of 4. 11 and the osmolality was 260 mOsm/kg. 

Example 15 

A mixture of 0.23 g of 1-isobutyl*1H-imidazo [4,5-c]quinotin-4>amine hydrocNoride. 1.50 g of sorhitot 50% 
40 (prepared by combining 29 ml of water and 71 ml of sorbitol 70%) and 18.27 g of sterile water was placed in 
a glass vial and shaken until all material was dissoh^. The resulting solution of the invention had a pH of 4.08 
and the osmolality was 298 mOsm/kg. 

Example 18 

45 

An aqueous solutkm was prepared from the following ingredients: 



l-( 2-hydroxy-2-methylpropyl )-lH- 0.2g 
^ imidaso(4,5*e]quinolin-4-amine 

Lactic acid (85% in water) 0.199 

55 

Sterile water qs to 25 ml 

The pH of the above solution was 3.3. 

9 



EP0394 026 B1 



It is believed that the tonicity of the solution could be modified through inclusion of, for example, sorbitol in an 
appropriate amount to provide a solution of the invention. 



Claims 

Claims for the following Contracting States : BE, CH» DE, FR. GB, IT, LI. NL SB 

1. An aqueous solution of 1-isobutyWH-imida2o[4,5-c)quinolln-4-amlne or 1.(2-hydroxy-2-methylpropyl)-1- 
H-imidazot4>chuinolin-4-amine suitable for parenteral administration comprising 1-isobutyl-IH-imida- 
20[4,5-cHi«lnol'n^«^"« ^ 1^2-hydn>xy-2-methylj»opyl)-1H-lmidazo|4.5-clquinolin-4-amlne dis- 
sohred In an aqueous add, said add selected from hydrochloric add. lactic add, acetic add. aspartic acid 
and a mature of two or more of the foregoing, and further comprising a tonicity adjuster selected from 
glycerin, sorbitol and dextrose in an amount such that the osmolality of said sdutlon is between 235 and 
335 mOsm/kg. said sdutlon being further characterized in that It has a pH of between 2 and 6. 

2. Asdution according to dalm 1. wherein 1-lsobutyHH-lmldazoC4,5-clquindin-4-amlne or H2-hydroxy-2- 
methy!prDpyi)-1H-imlda20[4.5-clqulndln-4.amine Is present in an amount effsclive.for the intended ther- 
apeutic purpose. 

3. A sdution according to Qaim 1 , wherein said wherein said add is hydrochloric add. 

4. A sdution according to Oaim 3, comprising 1-isobutyl-1H-lmida2o|4.5-clqulndln-4-amine and wherein 
said hydrochloric add is provided at least In part by hydrochloric add present In 1-teobutyl-1 H-imidazo[4,5- 
c)quindin-4-amine hydrochloride. 

5. A sdution according to Oaim 1 , wherein said wherein said add is lactic add. 

S. A sdution according to any preceding daim. wherein the pH is between 2.5 and 4.5. 

7 Asdution according to any preceding daim. comprising said 1-lsobutyH-H-imldazoC4.5-cJquindln-4-amH 
ne or 1-(2-hydroxy-2.methy1propyl)-H-imidazo[4, 5-clqulndiiv4-amine in an amount of 0.01 to 15 milli- 
grams per mHIPiter of said sdution. 

8. A sdution according to Claim 7, wherein said 1-isobutyH-H-Bnida2oJ4,5-c)quindin-4-amine or 1-(2-hy- 
droxy-2-methylpropyl)-1-H-lmlda20[4.5-c]qulnolin-4-amlne is present In an amountof 4 to 12 miUlgrams 
per milililer of said sdution. 

9. A sdutlon according to any preceding daim, further comprising a base. 
IOl a sdution according to Claim 9, wherein said base is sodium hydroxide. 

11. A sdution according to any preceding daim, wherein said tonicity adjuster is sorbitd. 

12. A solution accoiding to any preceding dalm, wherein the mdar ratio of said acid to said l-isobutyHH- 
lmldazo44.5<hulndifHl-amlne or 1-{2-hydioxy.2.methylpropyl)-1H-lmldaioI4. S^shulnolin^amine is 
between 0.5/1 and 20/1. 

13w Asolullonaccordingtoaaim12,whereinthemolarratioof saidaddtosaid 1.isobutyHH-imidazo-I4.5- 
clqulnolln-4-amftie or 1H2-hydrexy-2.nf»thylpropyl^1H-lmlda2o(4,5^)qu^ndin-4-a^ is between 1/1 
and4M. 

14 A sdutlon acoonfing to any preceding dakn. wherein the osmdality of said sdution is between 270 and 
310 mOsm/l(g. 

Claims for the following Contracting State : ES 

1 A method of preparing an aqueous solution of 1-i80butyHH-imldazol4.5-c)quindin^amlne or 1-(2-hy- 
droxy^2-methyl-propyi>1H"imida20[4.5-clqulnolln-4-amlne suitable for parenteral administration com- 
prising dissdving l.i80butyl-1H-imida20^4.5^^^quindin-4-amine or 1-(2-hydroxy-2-melhyl-propyl>-1H- 
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imtdazo[4,&>c]qutnolin-4-amine In an aqueous acid, said add selected from hydrochloric acid, lactic acid, 
acetic add, aspartic add and a mixture of two or more of the foregoing, and further adding a tonicity ad- 
juster selected from glycenn. sorbitol and dextrose in an amount such that the osmolality of said solution 
is between 235 and 335 mOsrVkg, said solution being adjusted to have a pH of between 2 and 6. 

2. A method according to daim 1. wf^rein 1-isobutyl-1H-lmidazo[4,5-c]quinolin-4-amine or 1-(2-hydroxy-2- 
methylpropyt)-1H-lmidazo[4,5-c]qufnolin-4-amine Is added In an amount effecttve fbr the intended ther- 
apeutic purpose. 

3. A method according to Oaim 1 or Claim 2, wherein said acid is hydrochloric add. 

4w A method according to Claim 3, comprising 1-isobulyl-1H-imldazo[4»5-c]quinolin-4-amine and wherein 
said hydrochloric add is provided at least in part by hydrochloric add present In 1-isobutyl-1H-imidazo- 
[4.5-c)qulnolin-4-amine hydrochloride. 

5. A method according to Claim 1 or Claim 2, wherein said acid Is lactic add. 

6. A method according to any preceding daim wherein the pH is between 2.5 and 4.5. 

7. A method according to any preceding dalm comprising said 1-isobutyl-1 H-imidazo[4»5-c]qu{ndin-4-amine 
or 1>(2-hydroxy-2-methylpropyl) -1 H-imk]azo[4.5-c]quindin-4-amine added in an amount of 0.01 to 15 mK- 
iigrams per millPiter of said solution. 

B. A method according to aaim 7, wherein said 1-isobutyt-IH-imidazo[4»5-c]quinolin-4-amine or 1-(2-hy- 
droxy^2-methylpropyl)-1>H-imidazo[4,5-c]f|uinotin-4-amine is present in an amount of 4 to 12 milligrams " 
per miOiliter of said sdution. 

9. A method according to Qaim 1 , further comprising adding a base . 

ID. A method according to Claim 9, wherein said l>ase is sodium hydroxide. 

11. A method according to any preceding daim, wherein said tonicity adjuster is sorbitd. 

12. A nrtethod according to any preceding daim wherein the nxrfar ratio of said add to said 1-isobutyl-1H- 
imidazo-[4,5-c]quinoIin-4-amine or 1-(2-hydroxy-2-niethylpropyt)-1HHmidazo[4,5>c)quindin-4-amine is 
between 0.5/1 and 20/1. 

13. A method according to aaim 12 wherein the molar ratio of said acid to said 1-lsobutyl-tH-imidazo-[4> 
c]quinoiin-4-amlne or 1-<2-hydroxy-2-methylpropyl)-1H-imidazo[4.5-c]quinolin-4-amine is between 1/1 
and 4/1. 

14w A method according to any preceding daim, wherein the osmolality of said sdution is between 270 and 
310 mOsm/kg. 

PatentansprOche fur folgende Vertragsstaaten : BE» CH, DE, FR, GB, IT, U, NL, SE 

1. Fur die parenterale Veraiireichung geeignete wdfirige tJ^sung von 1-isobutyl-1 H-imidazo[4>5-c)chindin- 
4-amin Oder 1-<2-Hydroxy-2-methylporpyf>-1H-imWa2oC4.5 cjchinolin^amin. umfassend 1-lsobutyHH- 
lmkJazo(4,5-clchlndln-4-amin Oder 1-<2-Hydroxy-2-methyIporpyl)-1 H-lmida2o(4,5-clchim)lin-4-amin, 
aufgelAst in einer wdfirigen Sfiure, wobei die Sdure ausgewdhit wird aua Saizsfiure, MBchsdure, Essig- 
sdure, Asparaginsflure, und einer Mischung von zwei Oder nrtehreren der Vbrgenannten. und ferner unv 
fassend einen Tonusregulierer. ausgewSMt aus Glycerin, Sorbitol und Dextrose in einer sdchen Menge, 
da& die Osmdalitfit der L6sung zwischen 235 und 335 mOsnVkg liegt. wobei die Ldsung ferner dadurch 
gekennzeichnet ist, daft sie einen pH-Wert zwischen 2 und 6 aufweisL 

Z Lfisung nach Anspruch 1, in der 1-lsobutyHH-lmkJa20l4,5-c)chinolhi-4.amln oder 1-(2-Hydroxy-2-me- 
thylpropyl)-1H-imidazo[4,5-c]chinol{n4-amin in einerfQr den beabsichtigten therapeutlschenZweck wirk- 
samen Menge vortiegen. 

3. Ldsung nach Anspruch 1 oder 2. In der die SSure Satzafiure 1st 
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4. Ldsung nach Anspruch 3, umfassend 1-lsobutyl'1H-imidazo[4,5>c]chinoli'n-4-amin und bei der die Sal- 
zsaure mindestens zum Tei durch SalzsSure vorgesehen wild, die in 1-lsobutyl-1 H-ifnidazo[4,5-c]chino- 
Hn-4-amtn-Hydrochlond vorllegt 

5. Ldsung nach Anspruch 1 oder 2, m der die Saure Milchsaure ist 

6b L5sung nach einem der vorstehenden Anspruche, bei der der pH-Wert zwischen 2,5 und 4,5 liegt 

7. Lfisung nach einem der vorstehenden Anspr uche, umfassend das 1-lsobutyl-1 H-imidazo[4,5-c]chlnolin* 
4-amin Oder 1-^-Hydroxy^2-methylporpyl)-immldazo[4,5 c]chlnolin-4-amin in einer Menge von 0,01 bis 
ISmgAnlderLBsung. 

8. L6sung nach Anspruch 7, bei der 1-lsobutyH H-imida2oI4,5-c]chinolin-4-amin oder 1-<2-Hydroxy-2-me- 
thyipropyt)-1H-imidazo{4,5 -c]chinolin-4-amin in einer Menge von 4 bis 12 mgM der l^ung vorliegen. 

9. Ldsung nach einem der vorstehenden AnsprOche, ferner umfassend eine Base. 

10. Ldsung nach Anspruch 9, bei der die Base Natriumhydroxid isL 

11. Ldsung nach einem der vorstehenden AnsprOche» bei der der Tonusregulierer Sorbitol isL 

12. Ldsung nach einem der vorstehenden Anspruche, bei das Mohrerhditnis der SSure zum 1-lsobutyl-1H- 
imidazo[4,5-c]chinoiin-4-amtn Oder 1-<2-Hydroxy-2-methylporpyl)-1H-imidazo[4.5-c]chlnolin-4-amin zwi- 
schen 0,5:1 und 20:1 liegt 

13. Ldsung nach Anspruch 12,beiderdasMo)verhdltnisderSdurBzum1-lsobutyl-1H-imidazo(4*5-o)chinolin- 
4-amtn oder 1'K2-Hydro9cy^2-methylporpyl)-1H-lrnidazo(4^]cMndin-4-an^ zwischen 1:1 und 4:1 liegt 

14. Ldsung nach einem der vorstehenden Anspruche» bei der die Osmolalitit der Ldsung zwischen 270 und 
310mOsm/kgiiegt 

PatenUnsprOche fOr folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung einer fOr parenterale Verabreichung geeigneten wSfirigen Ldsung von l-lsobu- 
tyl-1H-lmidazo[4»5-c)chinolin-4-anin oder 1-(2-Hydraxy-2-methylpropyl>-1H-fenidazo{4»5-c)chinolin-4- 
amln, umfessend Auf Idsen von 1-lsobutyl-1H-imidazo[4.5-clchlnoIin-4-anrinoder 1-(2-Hydraxy^2-n^ 
propyf)-1H-imtdazo[4,5-c]chinolin-4-amln in einer wdBrigen Sdure. wobei die Sdure ausgewShit wird aus 
Salzsdure, Milchsfiure, Essigsdure. Asparaginsfiure. und einer Mischung von zwei oder mehreren der Vor- 
genannten. und weiteren Zusatz eines Tonusregutierers, ausgewdhlt aus Glycerin, Sorbitol und Dextrose 
in einer solchen Menge, daft die Osmoialitdt der Ldsung zwischen 235 und 335 mOsm/kg liegt wobei die 
Ldsung auf einen pH-Wert zwischen 2 und 6 etngestellt wfrd. 

2. Verfahren nach Anspruch 1. bei welchem 1-lsobutyl-1H-imidazo[4.5-cJchli»lln-4-amin oder 1-(2-Hy- 
droxy^2-methyl-propy<)-1H-imldazo(4,5>c]chindin-4-amin in einerfur den vorgesehenen therapeutischen 
Zweck ausreichenden Menge zugesetzt werden. 

3. Verfehren nach Anspruch 1 oder 2 , bei welchem die Sdure Salzsdure ist 

4w Verfahren nach Anspruch 3» umfassend 1*isobutyt-1H-imidazo[4,5-c]chinoiin-4-amin und bei welchem 
die Satesduro mindeelans zum TeO durch Salzsfiuie vorgesehen win), die in 1-lsobutyl-1H-lmidazo(4,5- 
c]chinoltov4-amii>-Hydrochlorid vorllegt 

5L Verfehren nach Anspruch 1 oder 2, bei welchem die Sdure MOchsdure ist 

6. Verfbhren nach einem der vorstehenden Anspruche, bei welchem der pH-Wert zwischen 2,5 und 4,5 liegt 

7. Verfahren nach einem der vorstehenden Anspruche, umfessend das 1-lsobutyl-1 H-imidazo[4,5-c]chino- 
lin-4 -amin oder 1-(2-Hydraxy^2-^hyipropyl)-1H-imidazo(4,5-<^inolin-4.amln, die In einer Menge von 
0.01 bis 15 mgM der Ldeung zugesetzt werden. 

8. Verfahren nach Anspruch 7. bei welchem 1-l8obutyl-1H-imldazoC4,5-c]chinolln-4-amin oder 1-(2-Hy- 
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drDxy-2-methyl-propyl)'1H-imidazo[4,5-c]chinolin-4-ainin in emer Menge von 4 bis 12 mg/ml der Losung 
vorliegen. 

9. Verfahren nach Anspruch 1 . das ferner die Zugabe einer Base umfa&L 

10. Verfehren nach Anspruch 9. bef wetchem 6)e Base NatrfunnhydroM isL 

11. Verfehren nach einem der vorstehenden AnsprQche, bei welchem der Tonusregulierer Sorbitol ist 

12. Verfahren nach einem der vorstehenden AnsprQche, bel welchem das Molverhaitnis der Sdure zum 1- 
l90biityl-1H-imidazo[4,5-c]chinolin-4-amin Oder 1-(2-Hydroxy-2-methylpn>pyl)-1H-lmidazo[4,5-c]chino- 
ltn-4*amln zwischen 0,5:1 und 20:1 liegL 

13w Verfahren nach Anspruch 2, bei welchem das Moh^erhSltnis der Sdure zum 1-lsobutyl-1H-imidazo[4.5- 
c]chinolin>4-amin oder 1-<2-Hydro9cy-2-^ethylpiopyl)-1H-tmi-dazo[4^]chin6lin-4-amt zwischen 1:1 
und 4:1 liegt 

14 Verfahren nach einem der vorstehenden AnsprQche, bei welchem die Osmolaritfit der Ldsung zwischen 
270 und 310 mOsm/kg llegL 



Revendicatlons 

Revendications pour lea Etats eontractanto suhrants :BE, CH, DE, FR,.GB, IT, U, HL, SB 

1. Solution aqueuse de 1-i8obutyl-1H-imidazo(4>5-c]quinol6ln-4-amlne ou 1-(2-hydrQxy-2-m6thylpropyl)- > 
1 H-imidazo[4»5-c]c|uinol6in-4-amine convenant pour Tadministratfon parent6rate, comprenant de la 1-iso- :. 
butyl-1H-imidazo(4>5-c]quinol6in-4-amlne ou 1-<2-hydroxy-2-m6thy1propyl)-1HHmidazo[4,5-c]quinol6in- 
4-amine dissoute dans un adde aqueux, cet adde 6tant choisi parmi Tadde chlorhydrique, Tacide lacti- 
que, facide ac6tique, I'acide aspartique et les melanges de deux de ces acides ou plus, et comprenant 
de plus un ajusteur de tonicity choisi parmi la glycerine, le sorbitol et le dextrose en une quantity telle que 
I'osmolalitd de tadtte solution sa situs entre 235 et 335 mOsmnig, cette solution 6tant en outre caractArisde 
en ce qu'elle a un pH se situant entre 2 et 6. 

2. Solution sulvant la revendication 1 , dans laquelle la 1-isobutyl-1 H-imidazo(4,5H:]qulnol6in-4-amine ou 1- 
(2-hydroxy-2-m6thylpropyl)-1H-Emidazo[4.5-c)quinol6ln-4-amine est prteente en une quantity efficace 
pour I'application th^rapeutique envisage. 

3. Solution suivant I'une ou Pautre des revendicatlons 1 et 2, dans laquelle racide pr6cit6 est de Tacide chlor- 
hydrique. 

4w Solution suivant la revendication 3, comprenant de la 1-isobutyl-1H-imidazo[4,5-c]quinol6in-4-amlne et 
dans laquelle I'acide chlor hydrlque est constitu6 au moins en partie par racide chlorhydrique pr6sent dans 
du cMor hydrate de 1-i8obutyl-1H-imidazo[4,5-c]quinol6in-4-amine. 

S. Solution suivant I'une ou rautre des revendications 1 et 2, dans laquelle racide pr6cit6 est de racide lac- 
tique. 

0. Solution suivant lime quelconque des revendications pr6c6dentes, dans laquelle le pH se situe entre 2,5 
et4,5. 

7. Solution suivant rune quelconque des revendications prte6dentes» comprenant la l-isobutyl-IH-lmida- 
zo(4.5-c]qulnol6in-4-amine ou 1>(2-hydroxy-2-n>6thylpropyl)-1H-tmidazo[4,5-c]quinol6in-4-amine en une 
quantity de 0,01 d 15 mg par mailitre de ladite solution. 

8. Solution suivant ia revendication 7, dans laquelle la 1-i8obutyl-1H-imidazo[4,5-c]qulnol6in-4-amine ou 1- 
(2>hydrQxy-2-m6thytpropyt)>1H-imidazo(4^]quinol6in-4-amine est pr6sente en une quahtitd de 4 d 12 
mg par n^illBitre de ladite solution. 

9. Solution suivant Tune quelconque des revendications pr6c6dentes, comprenant en outre une base. 
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10. Soiutron suivant la revendication 9, dans laquelle la base est de Thydroxyde de sodium. 

11. Solution survant Tune quelconque des revendications pr6c6dentes, dans iaquelle t'ajusteur de tonlcitd est 
du sorbitol. 

1Z Soltution suivant Tune quelconquevdes revendications pr^cMentes, dans laqueile le rapport motaire de 
Tacide pr6cit6 h la 1-isobutyt-1H-imidazo[4.5-c]quinol6in*4-amine ou 1-(2-hydroxy-2-ffn6tliyl-propyi>>1H* 
{midazo[4.5-c]quinol6in-4-amine se situe entre 0.5/1 et 20/1 . 

13. Solution suivant la revendication 12. dans laquelle le rapport molaire de Tacide susdit d la l-isobutyl-IH- 
imidazo[4>c]quinol6tn-4-amine ou 1-(2-hydroxy-2-ni6thylpropyl)-1H-lmldazo[4.5-c]quinol6{n-4-amine 
se situe entre 1/1 et 4/1 . 

14b Solution suivant Tune quelconque des revendications pr6c6dentes, dans laquelle Tosmolal it6 de ladite so* 
lution se situe entre 270 et 310 mOsnn/kg. 

Revendications pour I'Etat contractants suivant : ES 

1. Proc6d6 de pi6paration d'une solution aqueuse de 1-isobutyl-1H-fmidazo[4.5-c]quinol6in-4-amine ou 1- 
(2-hydroxy^2-m6ttiylpropyt)-1H-ini{dazo[4,5-c]quinol6in-4^amine convenant pour I'administration paren- 
t6rale, comprenant la dissolution de 1-isobutyl-1H-iniidazo[4,5-c]quinol6ln-4-aniine ou 1-(2-liy(tro9cy-2- 
m6thylprDpyt)>1IH-inDidazo[4,5>c)quinol6in-4-amine dans un acide aqueux. cet acide 6tant choisi parnii 
racide cMorhydhque, i*aclde lactique, I'acide ac6tique, racide aspartique et les mManges de deux de ces 
actdes ou plus, et en outre Taddition d'un ajusteur de tontcit6 choisi parmi la glycerine, le sorbitol et le 
dextrose en une quantit6 telle que Tosmolalitd de ladite solution se situe entre 235 et 335 mOsm/kg, cette 
solution Mant ajust^e pour avoir un pH entre 2 et 6. 

2. Proc6d6 suivant la revendication 1, dans lequel la 1'isobutyf-1H-imidazo[4,5-c)quinol6in-4-amine ou 1- 
(2-hydroxy-2Hn6thylpropyl)-1H-imidazo[4,5-c]quinol6in-4-amine estajout6 en une quantity efficace pour 
rapplication thdrapeutique envisagde. 

3. Proc6d6 suivant Tune ou I'autre des revendications 1 et 2. dans lequel Tacide pr6cit6 est de facide chlor- 
hydrique. 

4. Proc6d6 survant la revendication 3, comprenant de la 1-isobutyl-1H-imidazo[4,5-c]qutnol6in-4-amtne et 
dans lequel Tacide chlortiydrique est constitud au moins en partie par I'adde chlorhydrique present dans 
du chlor hydrate de 1-isobutyl-1H>}midazo(4.5-c]quinol6in-4-amine. 

5. ProcMd suhwnt I'une ou Tautre des revendications 1 et 2. dans lequel I'adde pr6crt6 est de Tacide lactique. 

a. Proo6d6 suivant Tune quelconque des revendications pr6o6dentes. dans lequel le pH se situe entre 2,5 
et4.5. 

7. Proc6d6 suivant Tune quelconque des revendications prdc^dentes, comprenant la 1-isobutyl-1 H-imida- 
zo(4,5-c]qulnol6in-4-amine ou 1-(2*hydrQxy-2-inMhylpropyl)-1 H-imldazo[4,5-c]quinol6in-4-amlne en une 
quantity de 0,01 d 15 mg par maiiitre de ladite solution. 

8w ProcM suivant la revendlcatfon 7, dans lequel la l-isobutyl-l H-imidazo[4,5-c)quinol6in-4-amine ou 1- 
(2-hydraxy^2-fn6tliylpfopyl)-1H-inriidazoH*5-c]^m est prfeente en une quantity de 4 d 12 

mg per maiinre de todHe sohjtion. 

9. Proo6dd suivant Tune quelconque des revendications pr6o6dentes. comprenant en outre une base. 

10; ProoMA suhrant la revendication 9, dans lequel la base est de i*hydroxyde de sodium. 

11. ProcM6 suivant fune quelconque des revendications pr^cMentes, dans lequel rajusteur de tonicity est 
du sorbitol. 

12. ProcMd suivant I'une quelconque des revendications pr6c6dentes, dans lequel le rapport molaire de raci- 
de pr6dt6 d la 1>isobutyl-1H-imidazo44,5-c]quinoi6in-4-amine ou 1-(2-hydrQxy-2-m6thyt-propyl)-1H-imi> 
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dazo[4,5-c}quinol^irv4-amine se situe entre 0.5/1 et 20/1. 

13. ProcM6 suivant la revendication 12» dans lequel le rapport motaire de l*adde susdtt d la 1-isobuty)-1H- 
5 imidazo[4.5-c]quinol6ir)-4-amine ou 1-(2-hydroxy^2-m6thylpropyl^1H-imidazo[4,5-c]quinol6in-4-afn^ 

se situe entre 1/1 et 4/1 . 

14w ProcM6 suivant i*une quelconque des revendtcations pr6c6dentes, dans lequel rosmotalit6 de ladits so- 
lution se situe entre 270 et 310 mOsm/kg. 
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